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1. Introduction
In [1] two alternatives for testing MBMS services were proposed. A work item for MBMS RF/RRM was introduced in RAN#32[2]. 
The purpose of this document is to discuss the advantages and disadvantages of MBMS test techniques, and to discuss further issues in the area of MBMS testing in general. 
2. Comparison of different test methods

MBMS performance requirements in TS25.101 are specified in terms of RLC  SDU error rate(RLC SDU ER). In 25.133, however, there are some RRM testcases which currently contain a requirement specified in terms of block error rate (BLER). Nokia plans to introduce a CR in RAN4#40 to propose modification of the 25.133 annex A RRM test cases so that they are harmonised with the 25.101 performance metric and  based on RLC SDU ER. Therefore to progress MBMS RF and RRM testing, a method is required to measure RLC SDU ER.
Two alternatives were proposed in [1]. Alternative 1 is to implement UE counters to count the number of successfully received RLC SDUs. Test Control (TC) protocol is used to configure the counters, and to read the counter values from the UE. By comparing the number of SDUs received by the UE with the number of SDUs sent by the SS, the SS is able to estimate RLC SDU ER as required.

Alternative 2 can be regarded as an extension of the existing RLC loopback to cover the case of unidirectional radio bearers. Using this extension, the downlink MBMS radio bearer (MTCH or MCCH) could be paired with an uplink UM unidirectional radio bearer which would be transmitted on the PRACH. Hence received RLC SDUs are looped back to the system simulator, which is then able to measure RLC SDU ER.
In this section we attempt to compare these two proposals for MBMS testing.

2.1. Alternative 1: RLC SDU counter method

We believe that alternative 1 has several advantages, and it is currently our preference. Most of the advantages arise from the fact that no uplink radio bearer needs to be active whilst the test is running. Once the counters have been configured, the only functionality required from the UE is to increment the counter each time that an RLC SDU is received, and then report the counter when requested.
As no uplink radio bearer needs to be active, it is possible to use the RLC SDU counter method for testing in semi-idle RRC states, such as cell-PCH or URA-PCH. Since certain RRM tests are specified to be performed in cell-PCH state (eg 25.133 annex A test case A.5.6.3 Cell re-selection during an MBMS session, one UTRAN inter-frequency and 4 GSM cells present in the neighbour list), we believe that it would be desirable not to create restrictions on which RRC states testing should be performed in; this is discussed in more detail in section 4 of this paper. Additionally, TS25.101 MBMS requirements are specified to be valid in all RRC states, and it may be desirable not to create restrictions on which RRC states the tests can be performed in. When RAN5 defines the test cases, a decision can be made on which RRC states to perform each test in, to make sure that the overall amount of testing is still kept reasonable.
Since there is no need for uplink transmission while the test is being performed, there is also no need for tight timing synchronisation to be performed by the system simulator as would be necessary when uplink data was being transmitted on the PRACH; as we will discuss further in the following section, on alternative 2, we believe that maintaining BLER synchronisation may be significantly more difficult if using the PRACH as the uplink feedback channel than it is in the DPCH case. Hence it may be easier to implement alternative 1 from a system simulator point of view.

One possible disadvantage of the RLC SDU counter method is that partly the test functionality is being implemented in the UE. Therefore any implementation error in the RLC SDU counters in the UE could potentially affect the test outcome. In [1] it was proposed that some special test cases would be introduced to functionally check that the UE RLC SDU counters were working correctly. We believe that RLC SDU counting is less complicated functionality from the UE perspective than the unidirectional UM uplink loopback, so we believe that the risks of an implementation error in the test counter functionality affecting the test outcome are not that great, and if there were such a UE error, it would most likely also be visible in the normal testing (eg if the UE reports that it has received more SDUs than the system simulator has transmitted). However, dedicated counter test cases are one way of further validating that the UE RLC SDU counters have been implemented correctly.

Another disadvantage of alternative 1, is that once the counters have been configured in the UE, they will count at all times when the UE receives an RLC SDU. This may be an issue, for example in certain RRM tests, when the performance measurement is only specified to be made in certain time phases, however MTCH data is sent throughout the test. One workaround for this issue may be to use invalid MAC headers (or MAC headers used for other service the user is not interested in) when the RLC SDU ER is not required to be measured, so that the data is discarded in the UE below RLC. However, we would welcome feedback from SS manufacturers about the feasibility of such a scheme.

2.2. Alternative 2 : Loopback to a unidirectional uplink radio bearer

Alternative 2 requires uplink transmission at all times. Therefore it can only be performed, for example, in cell FACH state due to the use of PRACH for feedback. This precludes the use of the method in other states.
We also have concerns about the suitability of a random access channel for such a feedback path. Unlike loopback in cell DCH state, there is no concept of connection frame number in cell_FACH and we believe that it may be challenging to ensure that there is no uplink data loss when using the RACH, especially as the uplink and downlink timing are not completely synchronous with each other. The random access procedures introduce delay and the fading and AWGN impairments on the downlink may mean that the UE does not receive positive AICH acquisition indicators on the first PRACH preamble attempt. In the worst case the PRACH transmission from the UE may be unsuccessful. In this case, the system simulator would consider the MBMS RLC SDU to have been in error, although in reality the SDU had been received successfully by the UE.
Another area of note is the available data rate for feedback. Up to 256kbps downlink MTCH may be configured for testing purposes, corresponding to an SDU of 10160 bits being received every 40mS. Typically uplink RLC SDU size for a RACH channel configuration from 34.108 is 320 bits, and this can be transmitted less than every 10mS due to the overhead of PRACH preamble/acknowledgement prior to the PRACH message.  Whist loopbacks from a downlink radio bearer of large size to a downlink radio bearer of small size have been defined in 34.109, we note that the amount of data looped back is inevitably only a small part of the data received on the downlink. Nevertheless alternative 2 does allow the system simulator to perform some checking of the validity of the looped back data, which means that any UE implementation errors in the test function are more visible in alternative 2.

Finally, alternative 2 allows the system simulator to start and stop the RLC SDU ER measurement independently of starting and stopping the MBMS test data. This can be beneficial, for example in RRM tests where measurement should only be performed in certain time phases.
3. Testing of MCCH
RAN4 has defined performance requirements for MCCH in 25.101 section 11.1. However, 3GPP has typically not performed testing of control plane signalling in the past. One reason for this may be that the additional effort in implementing control plane performance testing is not necessarily justified, since the assumption is usually made that the same basic underlying receiver architecture is used to receive the control plane data and the user plane data, and therefore a UE which gives good performance when receiving reference measurement channel user plane data is also likely to give similarly good performance when receiving other channels (either on the user plane or the control plane). Indeed, analysis of 34.121 indicates that PCH is the only transport channel for which performance test cases currently exist, and the lack of test cases for other control plane transport channels (for example on FACH) does not appear to have caused any significant problems in the past.
In the case of MCCH, there is one additional feature which is used on the control plane but not the user plane; that data is repeated on the MCCH and such data repetitions should be used by the UE to perform reassembly of the transmitted message; due to the data repetitions it is possible for the UE to receive an RLC SDU successfully, even though some of the transport blocks have been received with errors. In the MCCH reference channel defined in 25.101, the MCCH repetition period is 640mS, and the MCCH modification period is 1280mS, meaning that there are two opportunities to receive each transport block forming the MCCH RLC SDU before the data is modified. This clearly gives a performance benefit compared to the case where there are no MCCH repetitions, and this has been taken account of in the RAN4 simulations used to derive the minimum requirements. We believe, however, that this MCCH reassembly within RLC is functional behaviour and is rather different to the typical receiver performance testing, which is more focussed on checking that the UE physical layer is performing well, rather than checking the RLC functionality.

When testing the MCCH performance, it would be necessary to ensure that the dummy RLC SDUs received on the radio bearer are not passed to RRC, as they may cause some unspecified UE behaviour.

Due to the additional complexity of discarding the received RLC SDUs and the limited additional  test coverage which it provides, our proposal is not to perform testing of the minimum performance requirements in 25.101 section 11.1
4. Testing in different RRC states
In RAN5#31, there was discussion on whether MBMS testing should be performed in cell_FACH state only, or on other RRC states. As discussed previously, alternative 2 is not viable in semi-idle states where no uplink feedback channel can be configured.

 RAN4 performance requirements are general minimum performance requirements and are applicable in all RRC states where MBMS reception is supported, and the states in which the UE shall be configured for MBMS test purposes is a decision that should be made in RAN5. However, we believe it would be useful to define a procedure which can be used in different RRC states, especially for RRM MBMS testing where the UE state is defined in 25.133 annex A. The alternative would be that some RAN4 RRM test cases could not be implemented by RAN5.
5. Conclusions
This document has presented Nokia understanding of the different test methods proposed for MBMS testing. Based on the discussion presented here, we have a preference for testing MTCH via RLC SDU counting in the UE (alternative 1) rather  than loopback to the tester. We believe that it may be technically challenging to use the PRACH uplink for feedback, particularly as AICH reception may not be error free. We propose not to test the minimum requirements for MCCH reception.

In [3] we present some further details of how the proposed RLC SDU counters could work, including a generic test procedure and in [4] we present a CR for 34.109 indicating the changes that could be made to that specification to implement the counters. Nokia would like to present this CR (or a modified version, based on comments from the RAN5#32 meeting in RAN2#54) to progress the work on MBMS testing.
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